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bacteria.  These  enzymes  are  specific  for  the  species  or  strain  from  wSrh  Si  f  h  anzymes  to  destr°y  pathogenic 
the  surrounding  normal  commensal  organisms  found  on  mucosal  surfaceSh  Wp  nn«Ph°dUCed’ thuS  avoidin9  destruction  of 
Pyrenes  S.  pneumoniae,  and  B.  anthracis  with  enzyme  for  S  aureus  *ave  enzymes  that  are  specific  for  S. 

progress.  Our  results  using  any  of  the  phage  lytic  enzymes  show  that  in  vitrn  in^'  f.aec,um  and  9rouP  B  streptococci  in 
enzyme  con  act.  In  animal  model  experiments  we  Sable  £ cdonhe  m £, °  ba?fra  can  be  steri,ized  seconds  after 
species  (orally  or  nasally)  and  remove  them  complete^wkh  pj aS  or  Pneumococcal 

model  using  S.  pneumoniae,  bacteria  are  reduced  by  >2-loqs  from  theGhinnH  nf  these  Sltes- ,n  a  septicemia 

dose  of  enzyme.  In  subsequent  experiments  we  plan  to  use  constant  infusion  .  n  ,ec  ed  anima|s  with  a  single  intravenous 
lytic  enzymes  are  a  new  reagent  that  may  be  used  to  control  pathogenic  bacteria  °r9an,sms  from  blood-  Thus,  phage 
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FINAL  REPORT 


Principal  Investigator  Name:  Vincent  A.  Fischetti 
Contract  Number:  DAAD1 9-01 -1-031 8 

Tjtie:  Using  Phage  Lytic  Enzymes  to  Destroy  Pathogenic  Bacteria 
Phone:  212-327-8166  Fax:  212-326-7584 

E-mail:  vaf@mail.rockefeller.edu  Web:  www.rockefeller.edu/vaf 


Prgiect  Goals:  We  have  developed  a  novel  method  to  kill  pathogenic  bacteria  safelv 
and  quickly  This  method  exploits  the  rapid  yet  specific  activity  of  bacteriophaqe  lytic 
enzymes  to  destroy  pathogenic  bacteria  on  contact.  During  the  course  of  this  arant  wp 

fcd^HdeVel°PDen,2ym9S  ,ha'  C°ntro1  &  S 9 pneumoniae! S  aS  E 

th t  s  nvnn  9r°UPtf  strePtoc°cci.  In  preliminary  experiments  in  vitro,  10  nanograms  of 
e  S.  pyogenes  phage  enzyme  could  kill  107  streptococci  in  five  seconds.  In  vivo  we 
were  able  to  remove  colonizing  streptococci  from  the  nasopharynx  of  heavily  colonized 
mice.  Our  goal  was  to  identify  enzymes  from  a  variety  of  phage  active  on  several 

animals ns  ^  theS®  enZymeS  ,0  destroy  ,hese  bacterial  blood  of  infected 

f  inal  Report:  During  the  tenure  of  this  grant  we  were  successful  in  identifvino  ohaoe 
enzymes  for  a  variety  of  pathogens.  We  now  have  developed  enzymes  that  ^specific 
for  S  pyogenes,  S.  pneumoniae, S.  aureus,  E  faecalis/E  /aec/um  and  qrouo  B 
streptococa.  Our  results  show  that  in  vitro  107  bacteria  can  be  reduced  to9  sterility 

m1rpnd!haft>h  6nZtyme  COntact-  ln  animal  model  experiments,  we  were  able  to  colonize 
mice  with  either  streptococcal  or  pneumococcal  species  (orally  or  nasally)  and  remove 

them  completely  with  phage  enzymes  delivered  to  these  sites  using  a  sinqle  enzvme 

th^hinn/rff6^!106^3  Wit.h  S‘  Pneumoni ae’  bacteria  are  reduced  by  >2-logs  from 
e  blood  of  infected  animals  with  a  single  intravenous  dose  of  enzyme.  For  the  qrouo 

B  streptococcal  enzyme  we  developed  a  vaginal  model  of  colonization  and  found  that a 
single  dose  of  enzyme  will  remove  colonizing  group  B  strep  two  hours  after  treatment. 

We  found  that  two  enzymes  with  different  cell  wall  specificities  work  synerqisticallv 
res^ng  is  more  efficient  killing  ability.  In  addition,  when  we  searched  for  the  presence 

afnfact.ena  res'stantu t0  the,r  respective  enzymes,  none  were  found  in  the  enzymes  we 
isolated,  indicating  that  resistance  is  a  rare  event,  rarer  that  antibiotic  resistance*! 

Stability  studies  revealed  that  in  general,  these  enzymes  are  quite  stable  and  are  able 
withstand  temperatures  as  high  as  45C  for  several  hours  and  may  be  Ivoohilized  for 

afterVoonsMon  'ime  0<>  the  Pneumococcal  and  be  fully  active 

PharmacoKeneftc  experiments  with  the  pneumococcal  enzyme  revealed  that  the  half-life 
of  thts  enzyme  in  blood  is  about  20  minutes,  thus  for  tWs  application  multipl  doses 

bacteria  6  adm'nls,ered  or  a  00nstant  i  v-  in,daion  must  be  performed  to  eliminate  all 


Thus,  phage  lytic  enzymes  are  a  new  reagent  that  may  be  used  in  hospitals,  nursinq 
homes  and  the  general  population  to  control  antibiotic  resistant  pathogenic  bacteria  in 
blood  and  on  mucosal  surfaces,  offering  a  capability  previously  unavailable. 
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